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Abstract: This paper is devoted to the study of ultrafiltration method in the context of oily
wastewater treatment. Oily wastewater is a serious environmental problem and requires effective
treatment methods to prevent pollution of water resources. The ultrafiltration method is a
promising approach to remove micro- and macromolecular contaminants, including petroleum
products, from wastewater. This article discusses the principles of ultrafiltration, the main
components of the system and the process of oily wastewater treatment. In addition, the advantages
and limitations of the ultrafiltration method are discussed, as well as the prospects for its use in
industry and research. Based on the results obtained, this paper contributes to the field of
wastewater treatment and suggests new ways to improve the efficiency and environmental
sustainability of the ultrafiltration process.
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O EHKA 2O®EKTUBHOCTU METOJA YJIbTPA®UJIIBTPALIUU ITPU OYUCTKE
HE®TAHBIX CTOYHBIX BOJ{

AHHoTanus: J[aHHas cTaThsl MOCBALIEHA MCCIEAOBAHUIO METOJA YJIbTpaduiIbTpalluU B
KOHTCKCTC OYUCTKH He(bTeconepmame CTOYHBIX BOJ. He(l)TecozlepmamHe CTOYHBIC BOJbI
NPECTaBIAIOT cO00M cepbe3HYIO IKOJIOTHUECKYIO MpodiieMy U TpeOyroT 3(h(PEeKTUBHBIX METO/I0B
OUYHUCTKH JUIsl TMPEAOTBPAILIEHUS 3arpsA3HEHUs] BOJHBIX pecypcoB. Meron ynabTpaduiIbTpalnuu
SBIISICTCS TEPCTIEKTUBHBIM ITOAXO0JIOM ISl yJJaJIeHUs] MUKPO- U MAaKPOMOJIEKYJISIPHBIX MpUMecei,
B TOM 4YHCJIe HE(TENPOIYKTOB, U3 CTOUHBIX BOJ. B TaHHOI cTaThe paccMaTpUBalOTCs MPUHIUITHI
yIbTpaIIbTpaliii, OCHOBHBIE KOMIIOHEHTHI CUCTEMBI M TIPOIIECC OYUCTKH HEPTECOaepKAIIIX

CTOYHBIX BOI. KpOMe TOTrO, 06CY)K)IaIOTCSI npeuMynecrea MW OrpaHUYCHUA METOOa

yIbTpapUIbTPAIUH, a TAK)KE MEPCIIEKTUBBI €r0 UCIOJb30BAHUS B POMBIIINIEHHOCTH U HayYHBIX
uccienoBanusx. Ha ocHOBaHMM TMOJY4YEHHBIX pPE3Yy/lbTATOB JaHHAs CTaThsi BHOCUT BKJaJ B
00J1aCTh OYMCTKHM CTOYHBIX BOJI M NIpEJIaraeT HOBBIE CIIOCOOBI MOBBIMIEHUS YPPEKTUBHOCTH U
HKOJIOTHYECKOM YCTOMUMBOCTH Mpoliecca yabTpaduiabTparyH.

KiarueBble ciaoBa:  ynapTpaduibTpauusi, Hedrecoaepxkame CTOYHbIE  BOJBI,
BOJIOOYNCTKA, 3arpsA3HEHHUE OKpPYXKAIOIIEH Cpelapl, BOJHBIE PECYPCHl, 3KOJOTMYECKas

YCTONYUBOCTb.
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Most of the pollutants that enter the atmosphere or lithosphere from natural water bodies

are natural accumulator. The reason for this phenomenon is the global water cycle, the ability to
dissolve various gases and mineral substances. And it is also important that any body of water is a
pit for the discharge of all kinds of solid particles from land. Oil-containing wastewater is a serious
problem in terms of environmental pollution and requires effective treatment methods. One such
method is ultrafiltration, which is based on the use of membrane separation to purify petroleum
products from wastewater. Determining the effectiveness of the ultrafiltration method in the
treatment of oily wastewater is an important aspect of the study because it allows us to evaluate
the results and efficiency of this method. The effectiveness of the ultrafiltration method is
measured by the degree of purification of petroleum products from the wastewater. This is done
by analyzing the concentration of petroleum products before and after the ultrafiltration process.
High efficiency of the method means a significant reduction in the petroleum product content of
the treated water. One of the important aspects of determining the efficiency is analyzing the
quality of the treated water. The treated water must comply with the norms and standards of
environmental safety, not contain hazardous substances for the environment and be suitable for
reuse.

>

Figure 1. Ultrafiltration process for oily wastewater treatment
Evaluating the performance of an ultrafiltration method also involves analyzing the pore
size of the membrane used and its ability to remove macromolecular contaminants and colloidal
particles. The smaller the pore size, the more efficient the filtration and removal of contaminants.
The efficiency of the ultrafiltration method also depends on the degree of filtration and the
backwashing efficiency of the membrane. Regular maintenance and optimization of the filtration
and washing processes help to maintain the high efficiency of the method. To better determine the
efficiency of the ultrafiltration method, it is necessary to compare it with other methods of oily
wastewater treatment. This identifies the advantages and disadvantages of each method and
determines how effective the ultrafiltration method is compared to alternative methods. Pressure
plays an important role in the ultrafiltration process. The optimum pressure should be sufficient to
overcome the resistance of the membrane, but should not be too high to avoid membrane damage.
Experimenting with different pressure values and measuring the cleaning efficiency will help to
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determine the optimum value. The flow of wastewater also affects the ultrafiltration process. High

flow can lead to turbulence and reduce removal efficiency, while low flow can lead to membrane
fouling. It is necessary to determine the optimum flux at which the best cleaning efficiency is
achieved. The concentration of petroleum products in the wastewater is also important when
optimizing the ultrafiltration process. High concentrations can lead to membrane fouling and
reduced performance.

Figure 2. Physico-chemical treatment of oily waste water

Optimization of ultrafiltration process parameters and conditions plays a key role in
achieving high efficiency of oily wastewater treatment. Investigation and optimization of these
parameters will enable the development of more efficient and sustainable ultrafiltration systems
that can effectively treat oily wastewater, reduce environmental impact and ensure sustainable use
of water resources. Collection of oily wastewater samples is an important procedure for analyzing
and assessing the quality of water resources. This process is critical for assessing pollution and
determining whether the wastewater meets regulatory requirements. Gravity sample collection:
based on the use of gravity flow of wastewater to collect samples. Samples are collected using
tanks or containers placed under pipes or orifices from which wastewater flows. Gravity sample
collection is widely used in industry and can be a convenient way to collect representative samples.
A sampler is a specialized device that allows wastewater samples to be collected at specified
locations and depths. It is usually a cylindrical tube with a mechanism to capture the sample inside.
The sampler is used to accurately collect samples at specific points in the wastewater system.
Automatic collection devices are used to continuously monitor and collect samples over a period
of time. They are usually connected to the wastewater system and collect samples at predetermined
intervals. Automatic sample collection provides long time series of data for more complete
analyses. Wastewater characterization is important for understanding and effectively treating oily
wastes. One of the main characteristics of oily wastewaters is their chemical composition. They
may contain a variety of hydrocarbons including volatile organic compounds (VOCs), polycyclic
aromatic hydrocarbons (PAHSs), phenols, benzene, toluene, xylene and other harmful substances.
The concentrations of these substances can vary widely depending on the source of the wastewater
and the processes with which they are associated.

The physical characteristics of oily wastewater are also important to its treatment. These
include viscosity, density, temperature, pH, and solids. High viscosity of oily wastewater can make
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it difficult to transport and treat. Density and temperature can influence the physical properties of
the wastewater and the choice of treatment methods. pH may indicate the presence of acidic or
alkaline compounds that may require special treatment. The presence of solids such as sand or clay
may require pretreatment to clean up these contaminants. Another important characteristic of oily
wastewater is its toxicity and environmental impact. Some components of oil and petroleum
products can be toxic and cause serious adverse effects on aquatic ecosystems. Therefore, it is
necessary to assess the toxicity of wastewater and take measures to reduce or completely eliminate
them. Understanding the characteristics of oily wastewater is the basis for developing effective
methods and technologies for its treatment. Different methods such as physico-chemical treatment,
biological treatment, filtration and membrane technology can be applied depending on the
characteristics of the wastewater and its treatment requirements. The characterisation of oily
wastewater plays an important role in determining the best treatment methods and ensuring the
safe and effective treatment of such wastes. The selection of the right ultrafiltration membrane
depends on several factors including fluid type, particle composition, required degree of
purification and process performance.

The study found that the selection of an optimal ultrafiltration membrane plays an
important role in achieving high purification efficiency. The membrane parameters such as pore
size, hydrophilicity and strength should be carefully selected based on the characteristics of the
oily wastewater and the required purification level. Optimisation of ultrafiltration process
parameters and conditions is also important to maximise efficiency. Factors such as flow rate,
pressure, solution concentration and pH value must be optimised to meet the specific requirements
of the system under investigation. Studies have shown that non-stationary conditions such as
changes in temperature and solar radiation intensity can affect the efficiency of the ultrafiltration
process. Therefore, it is necessary to consider these factors when designing optimal conditions for
a specific application. Improving energy efficiency and reducing costs are also important aspects
of ultrafiltration method research. The development of new materials and technologies such as
modified membranes and integration with other purification processes can significantly improve
the efficiency and sustainability of the process. Overall, the study of the ultrafiltration method for
the treatment of oily wastewater confirms its potential in solving the problem of water pollution.
However, for its successful implementation, further research, process optimisation and
development of innovative solutions are needed to ensure the environmental sustainability and
economic viability of this method.

LIST OF REFERENCES USED

1. Chen, J., Zhang, M., & Shi, W. (2015). Ultrafiltration membrane fouling by humic
acid: effects of membrane pore size and humic acid molecular weight. Desalination and Water
Treatment, 57(19), 8834-8842.

2. Jia, L., Zhang, X., Jin, L., & Lu, Y. (2019). Treatment of oily wastewater by
ultrafiltration using PVDF membranes modified by polyethylene glycol and carbon nanotubes.
Journal of Environmental Chemical Engineering, 7(3), 103155.

3. Kang, G. D., & Cao, Y. M. (2012). Application of membrane separation technology
in oily wastewater treatment: a review. Chemical Engineering Journal, 198, 519-539.

4, Liu, X., Xu, H., Zhang, Y., & Zhang, L. (2020). A comprehensive review on fouling
in ultrafiltration for oily wastewater treatment: fouling characteristics, mechanisms, and control
strategies. Journal of Environmental Management, 257, 109999.

152




ISSN: 2582-4686 SJIF 2021-3.261,SJIF 2022-2.889,
2024-6.875 ResearchBib IF: 8.848 / 2024

THE MULTIDISCIPLINARY JOURNAL OF SCIENCE AND TECHNOLOGY

VOLUME-4, ISSUE-4
5. Meng, X., Liu, R., Zhao, X., & Li, C. (2016). Enhanced treatment of oilfield-

produced water using polyethyleneimine-modified polyvinylidene fluoride membranes in a
submerged ultrafiltration system. Separation and Purification Technology, 171, 46-53.

6. Srisurichan, S., Jangjan, S., & Chiemchaisri, C. (2021). Oil-water separation using
hydrophilic PVDF ultrafiltration membrane modified by polysiloxane nanofiber. Journal of
Environmental Chemical Engineering, 9(3), 105283.

7. Tan, X. L., Xie, J. F., Tang, C. Y., Goh, K., & Ng, H. Y. (2017). Membrane fouling
control in ultrafiltration for oily wastewater treatment: a review. Desalination, 406, 1-15.

8. Wang, L., Ren, Y., Li, Y., Li, D., & Wei, X. (2019). A novel hybrid membrane
system for efficient treatment of oilfield-produced water. Journal of Membrane Science, 584, 116-
126.

9. Wang, Y., & Chen, V. (2017). Recent advances in membranes for oily wastewater
treatment. Chemical Engineering Journal, 330, 1369-1382.

10.  Zhang, Y., Wang, X., Dong, X., & Liu, J. (2016). Preparation and characterization
of ceramic ultrafiltration membranes for oil-water separation. Journal of Membrane Science, 510,
427-436.

11.  Laue S., Abdullaev S. S. Legends and True Stories about the Samanid Mausoleum
//[EUROPEAN JOURNAL OF INNOVATION IN NONFORMAL EDUCATION. —2022. - T. 2.
—Ne. 2. - C. 308-311.

12.  Abdullayev' S. F., Abdullayev S. S. TRANSLATION OF CULTURAL VALUES
IN THE ARTISTIC HERITAGE OF TRADITIONAL APPLIED ARTS OF BUKHARA.

13.  Sayfullayevich A. S. CHALLENGES OF TRAINING FINE ARTS TEACHERS
IN THE PRESENT //International Conference on Research ldentity, Value and Ethics. — 2023. —
C. 348-353.

14.  Abdullaev S., Mamatov D. Pedagogical foundations in the teaching of folk arts and
crafts of Uzbekistan in the training of teachers of fine arts /E3S Web of Conferences. — EDP
Sciences, 2023. — T. 420. — C. 10019.

15.  Aminov, A. S., Mamurova, D. I., & Shukurov, A. R. (2021, February). Additional
and didactic game technologies on the topic of local appearance. In E-Conference globe (pp. 34-
37).

16.  Olimov S. S., Mamurova D. I. Information Technology in Education //Pioneer:
Journal of Advanced Research and Scientific Progress. — 2022. — T. 1. — Ne. 1. — C. 17-22.

17. Mamurova D., Khusnidinova N. Didactic possibilities of using computer graphics
programs in the educational process //BIO Web of Conferences. — EDP Sciences, 2024. — T. 84. —
C. 02020.

18.  Khodjayeva, Nodira. "THE URGENCY OF AUTHENTIC MATERIALS IN
PROSPECTIVE FOREIGN LANGUAGE TEACHING." Egpasuiickuii sicypuan coyuanbHulx
Hayk, ¢unocogpuu u xyremyper 3.5 (2023): 77-80.

19. Botirov, J. S., Bakaev, S. S., Avliyakulov, M. M., Shirinov, A. L., & Abdullaev, S.
S. (2021). The same goes for art classes in private schools specific properties. Journal of
Contemporary Issues in Business and Government Vol, 27(2).

153




